


WHY WE DREDGE 

Dredging for navigation 
From the very beginnings of civilisation, people, equipment, 
materials and commodities have been transported hy water. 
Ongoing technological developments and the need lo improve cost 
<'ffectiveness haw resulted in larger, more cflidl'nt ships. This. in 
turn, has resulted in the need to enlarge or deepen many of our 
rivt!rs and canals, our "aquatic highways'', in order to provide. 
arlequatc access to ports and harbours. Nearly all the major ports 
in the world have at some time required new dn•dging works -
knO\m as capit.-'ll dredging - to enlarge and dec1>en access 
<'hanncls, pro\ide turning basins and aC'hiern appropriate wat<'r 
depths along waterside facilities. Many of thes<' channels have 
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m later requir<'d maintenance dredging, i.e. the removal of 
sediments which haYe accumulated in the bottom oft he dredged 
channel, to ensure that they continue to proYide adequate 
dimensions for the large vessels engaged in dom(~stir. and 
international commerce. 

Wtterborne transport is vital to domestic and international 
«Olllll\<'l'('e. lt offers the most economical, energy eHlcient and 
Pnvironment.ally friendly transportation of all types of cargo. 
Na\igalion projects must keep pace wil.h wal('rbornc transport 
11et.>ds in order to support and maintain local, national and 
regional economies. 

Dredging for construction, reclamation and mining 
llm1ging is an important wa~· of pro\iding sands and gravels for 
r.onstruetion and reclamation projeets. 111 the last two decades, 
the drmand, and the a."sodatcd cxtra('tion rat(',s, for such olTshorc 
aggregates ha\·c significantly inercascd. Drl'dged aggt·l'gatcs have 
a wirle range of uses including: 

•Land reclamation: pressures arising from po1>ulation grm\1h and 
port and infrastructure developments in coastal areas have 
created a need to raise the elevation of low-lying areas ancVor to 
tonstruct new land areas. Such pressures :m•. lik<'IY to tontinuc. 

• Construtt ion materials: an in«reasing quant ily of marirw 
a~regatc is bring used in concrete and fill, induding fill for 
redamation projects. 

Beaches in Alicante, Spain, before replenishment (left) and alter (right). Beach 
nourishment is now commonplace in many parts of the world and the demand 
for dredged materials from offshore borrow areas has consequently increased 
significantly in recent years. 

Dr('dging is also often undertaken in order to: 

• cr<'ate underwater foundations; 
• facilitate the emplacement or pipelines 01' illlllH'l'f!l'd tunnel 

elements; 
• construct flood control structures such as dams, dikes or levers; 
• ensure flood defences (by improving or maintaining the 

discharge capacity of watercourse~'>); 
• create or maintain storage capacity in water supply reservhirs. 

In addition, though perhaps less commonly, dn·dging may be use4 
to recover minerals anrl precious metals, or to remo\'c the 
overburden in order to reach these. As with Jand·hased e~xtrac
tion, there are environmental concerns ahout marine aggn~gates 
e\1raction. Nonetheless, dn•dging tan han~ distinC't t•conomic and 
environmental advantages in comparison to quarrying. 

Dredging for the environment 
Dredging can be undertaken to benefit the environment in 
several ways. Dredged materials are frequently used to <'rcate or 
restore habitats. Recent decades have also seen the increasing 
use of dredged materials for bead1 reph•uishment. Thest• schemes 
are designed to prevent - or redu<'e Uw likelihood of erosion or 
Hooding. Such heach nourishment or red1argc is achieved by 
placing dredged sand or gravel on ero<liug beaches. '!'his repr<~
sC'nts a "soft-engineering'' solution, an impot'lanl alternativl' to -
oflen more costly - structural solutions sur.h as rork armour or 
tonerete walls. 

Another emirorun<'ntal use of dredging has bt•t'n in inlliatives 
designed to remove contaminated sediments, lhtl'> impn>\'ing 
water quality and restoring the health or aquatic ecosystems. 
This so-called ''remediation" or ~tlt>an·up" dredging is userl in 
waterways, lakes, ports and harbours in highly industrialised or 
urbanised areas. The removed mat Prial may he t reatPd and used 
afte1wards, or disposcrl of under st rid cm iron mental t•ontrols. f 
Under proper conditions a \fable alternative to removal is in-silU 
isolation, i.e. the placement of a c:ovt•ri11g or a ('a(l of <:h•an 
material over the contaminated dc•posit. 



THE DREDGING PROCESS 

Capital (or new) dredging projects can be both extensive and 
expensive. Maintenance dredging is often a regular, perhaps 

,,........annual ongoing, long-term activity. ln t•ithc•r case, what arc the 
r ·.cy clements of dredging'? The dredging process consists of lh<' 

following three elements: 

• Exeavation: this process inrnlves the dislodgement. and removal 
of sediments (soils) and/or rocks from the bed of till' water 
body. A special machine - the dredger - is u~ed to uxcavate the 
material either mechanically, hydraulically or by combined 
action. The 'main types of dredgers are described below. 

• Transport of excavated material: transporting materials from 
the dredging area to the site of utilisation, dbposal or 
intermediate treatment, is generally achieved by one of the 
following methods: 
(a) in self-contained hoppers of the dredgers; (b) in hargcs; 
(t) pumping through pipelines; and (d) using natural forc·t•s 
such as waves and currents. 
Other, rarely used transport methods are truC'k and ('()nveyor 
belt transport. The method of transport is ge1wrally linked to 
thl' type of dredger being used. 

• lltilisation or disposal of dredged material: in.conslrucHon 
projects, drrdging is driven by the demand for dml~rd material. 
hi na\igation and remediation dredging, the project is driven by 
the objl'ttivc of removing the material from its original place. 
Thus, the question of '\\hat to do with the removed matC'rial'l" 
arises. As a result of growing emironmental pre.s,'iure, fi11ding an 
answer t~1 this question has be<'ome inrreasingly difficult, 
especially when the material is contaminated. The main 
alternatives for the management of the dredged material are 
descrihed later in this document. 

TYPES OF DREDGERS 

!low do we dredge"? With specialised dredging equipment which 
\"dries widely, coming in many sizes and lypes, and including 
mainly water-based and sometimes land-based machines. 
Dredging equipment, classified according to the methods of 
excavation and operation, can be grouped into the following 
main c-ategories: 

• lllPC'hanical dredgers; 
• h~'draulic dredgers; 
• spedal, low-impact dredgers; and 
•other types of dredgers, 

Within the ahove categories rurthcr subgwups can lw id<>ntifiPd 
011 the hasb of propulsion, i.e. self-propelled wrsus stationary. 
The seleetion of dredging equipment for a part itul:u· projed will 
depend upon a combination of factors, induding: 

the type of physital environment; 
• the nature, quantit:y and level of <'ontamination of the matt· rial 

to be dn~dged; 
• the method of placement; and 
•the distanc·e to the placement site. 

Increasingly strkt environmental regulations have h~cl to signititant. 
<levelopments in dredging equipment. TI1ese inC'lmh~ autmnat ic: <:011 

Mechanical dredgers 
Three main sub-groups of mediankal clrcdl.(er ('an lw idPnt ifil•d: 
(a) bucket-ladder dredgers; (h) ba<'khoes; aud (c) grab dr<'dgers. 

These dredgers are well suited to rE>moving hard pack('d material 
or debris and to working in confillt'd area~. 

:\techanical means are used for ex<'avation - dislodging the 
material and then raising it to the water surfa(·(~ - in a way 
similar to dry land excavation methods. ~lechankally dmlged 
sediments are generally transported by hargt•s. 

Cohesive sediments dredged and t rnns1mrt et! this wny usually 
remain int~ct, \~ith large piec:es retaining their in-situ density and 
strutture through the whole dredging and 11la('t>ment J>rocess. 

Hydraulic dredgers 
Three main sub-groups of hydraulic dredgE·r are: 

• stationary suction dredgers; 
• cutter suction dredgers; and 
• trailing suction hopper dredgers. 

These dredgers use hydraulic centrifugal pumps to provide the 
dislodging and lifting force and rrmuvc th< material in a liquid 
slurry form. They usually work well in loo:;( ~, "uuconsolidat<~d" 
silts, sands, gravels and sofl clays. In mow cohesive matt'rials 
teeth or waterjets may be a1)plied for breaking up I he material. 

Cutter suetion dredgers are equipped with a cutting dcvke to 
inc1t•ase, the dislodging force. These "c·uflrt'" dredgers are 
suitable for use in high strength matt>tfals such as days, paC'ked 
or compacted sands and rocks. 

Transport methoclc; associated 
\\ith hydraulic dredgers are 
pipeline and hopper transport. 
In some cases, hydraulic 
dredgers may pump the 
materials into barges for 
transport. 

Hydraulic dredging and 
transport methods ''slurry the 
srdimcnt", that is, they add 
largp amounts of proces~ water 
and thus change the original 
structure of sediments. 
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Special low-impact ("environmental/restoration") dredgers 
It is increasingly important to dredge contaminated 1mcllnwnts in 
an environmentally acceptable manner, in particular ensuring 
I ha1 contaminants are not re-mobilised and/or rPINL'lPd into I he 
water column where they may d('trimentally affect aquatic life. 
A new range of equipment has therefore bf'en dewlo1wd with the 
aim of in('l'C'asing pr<'cision, i.e by reducing overdrPdging, and 
minimising the suspension of bed material. ln some C"ases 
exist iug dredger types have been modified; in other cases 
eompletl•ly new dredgers have been designed. Examples include 
the following: encapsulated bucket lines for bucket chain 
dredgers; dosed buckets for backhoes; closed clamshdls for grab 
dredgers; auger dredger, disc cutter, scoo1> dre1lgcr and sweep 
dredger (all modified cutter dredgers). 

Other types of dredgers 
There are a. number of dredging machi1ws which do not readily fit 
i11to the above categories. Many of them comprise spedalised 
tools developed for specific purposes. Some are ll~ss frequently 
used. Of particular note is the water ir\jection drPdgcr, which is 
a proprietary, patented dredging method. It may be used for 
environmentally sensitive J)rojccts if used with care. 

The encapsulated bucket dredger 
(above) and the auger dredger (lehl 
are two examples of specially 
designed environme11tal tlredgino 
equipment. 

Artificial gravel. produced from 
contaminated dredyetl material, 
is used in manufacturing concrete. 

DR EDGE D MATERIAL MAN AGE M ENT 
ALT ERNATIVE S 

When wc dredge, what clo we do with the dredgnd matt•tfal'! 
In the last twenty-five years this has b<wo111e one of Uw cnwial 
issues of dredging and there has bccn a <'C1nlinual dialogut> 
amongst many nations and organisalions 011 tlw suhjt'tl.. 
With the goal of pi-otecting the cuvironmcut ancl slill furl he ring 
economic: development, the parties i11\'olvt'1I have rt'adw<l some 
significant agreements. 

Regulatory aspects 
Roth dredging and disposal are now carefully r<'gulated. In 
addition to national and regional legislation and policies, 
the most '"idely applicable internalional 1 ('gulatnry instmnwnt 
is the London Conwntion l!H2 (LC-72), \\ hith <·ovt•rs tlw 
marine waters of the \\hole world. LC-72 n•c·Pntly adopted thP 
Dredg('d Material Assessnwnt Franwwork ( UMAF), a wide!~· 
reviewed and accepted approach lo I tw assessmPut of suitability 
of dredged material for disposal at sea. Tlw conh<wting parlies 
to thC' Convention, some 70 c·ountries, are now <'XIH'<'INI to adopt 
the DMAF accordingly. Thern arc also regional <'onwntious 
such as the Oslo and Paris Convention, th. Helsinki ('ouvcntion 
and the Barcdona Convention. 

I.egislation controlling plaeement on land (an cl in inla11cl \\1lli~r::;) 
is based on national regulatory systems ollL·n im·oh·ing a great 
vari<'ly of laws prepared for various wast<: materials. e.g. si:wagC' 
sludge, agric·ultural and industrial wasll:. Sotnt: c·ountries are 
now de,·e!oping regulations speC'ifirally for dn•clgt'd matt·1'ial. 

Some dredging initiatiw_s, pariiculady those which <·omprise 
regular operations such as annual maintonanc·c· drt>.clging 
of a waterway, may not need to ht> the sul~ject uf detailed 
in\'l'Stigations. ~tost major/new dredging or disposal projel'IS 
should, however, have studit>~" ('arricd out in ordl'r to t•nsure 
that any potential adverse efft>cts an•. idt'ntific>d in a<lvailC'c and 
dealt with in an appropriatl' manner. Such investigations 
include, for example, techniC'al invcstigati 11ts of dn•clging and 
disposal options, physical prncess studil's .111d t>nvironuwntal 

impact studies. 

• lll'llPfiC'ial llSP 

• Opl'n-water dis11osal 
• Confir1ed disposal 
• 'l'l'l':tt 1\11'111 
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Beneficial use rnay be defi1wd m; "any use whith does 1101 regard 
1 he material m; a waste". A great variety of options are :m1ilahh~, 
and the main types can be distinguLo;hecl as follows: 

• sedi111t•nt c·rll maintenanc:e, e.g. placement in tidal t•stuariPs, 
for natural transport by longshon• dl'iJt; 

• uias1al pt·ott•c1ion, e.g. beach nourishment, onshotl•/offshoH• 
r('clling, managed retreat; 

• agricuHun', horf.i('ulture, fort>stry; 
• habitat <IP\elopment or enhancemPnt, e.1-(. aquatie habitats, 

hinl habitats, mudllats1 wetlands; 
• auwnity d<'\elopment or enhaneement, e.g. landscaping; 
• raising low-lying land; 
•laud ri>damation, e.g. for industrial development, housing, 

in fras t Ill ct u re; 
• production or tonstru<:tion material, e.g. hri<·ks, <"lay, aggn•gates; 
• constnu:lion works, e.g. fournlation fill, dikes. 

011cralio11a! feasibility, that is, the availability of suitah!e mat Nial 
in i he requimd amount at a particular lirnc, is a i:rudal aspt·<·l of 
manv beneficial uses. 

Open-water disposal 
Open·wawr disposal means that dredged material L'i placed al 
1f1~.s ignait•d i.iies in oct•ans, estuaries, rivers anrl lakes such that it 
is 1w1 is11lated from the adjacent waters during placc11wnt. 
l'lacemcnt is gencrnlly via rclt>ase from pipclitws, bm-gt•s or hoppl'r1'. 

Op1:n-wa1 er sill's can he either dispersiw or non-dispersive 
(1d.-ntivf') depending on whelhC'r Uw s<•dimL•nt is tram;portecl out 
of the site or remains within the designatl·d hounctariP!-.. Generally, 
dt>an 01 mildly c:ontami11ated sediments are disposed of in 
opt~n ·watPr, although the dbposal of highly tontaminat1•d malt·rial 
t·an also he eonsidered with appropriate tontrol nwasures. 

\'ntiants of 011e1Hvater disposal include: 

• unrestricted placement on waterberls in the form of mounds; 
• 1llaccmcnt with lateral containment in natural or m<ln·m:ule 

depressions: 
• placement. with lateral containment hehincl 1·onstmch'tl lwrms. 

\cap of dean matt>rial over tht' rlrrdged material <:nn provide 
isolation from Ille benthic cm'ironmcnt. If capping is applied over 
tlw 11101111<1 fnrmcd uy unrestrictt>d placement, it is <·all<•d 
lnwl ·ho1tolll 1·apping (LRC). If the capping is applied with latp1·al 
l'ontainment., it is calkd containrrl aquatie clisposal (CAD). 

Confined disposal 
Confinpd disposal means that tlw <lredgi·d material is platl'd 
in an engineered eontaiiunent strudut'l', that is, within dikes 
or bu!Hls, or in natural or <·onstruC't<'cl pits, or hnrrow pits. This 
isolates the material from surrouncliug watp1·s 01· soib during 
and after placement. 

Other terms used in the literature for this lyp1• ol' pla<·emenl 
indude "confined disposal fadlity" (CJ>F), "dikt•d disposal sill:'' 
and "containment area". CDF.s may be """st rudt•cl i11 op<'n 
waters (known as islancl Cm's), at neai··shon! sitt•s or on land. 

The function of CDFs is to rt'tain tlw <ln·d~t·d malt•J i:tl solid:> 
whilst releasing the carrit>r water. l'or facilities t'l'C·1•i\'ing 
<·ontaminated material, an additional ohjt·<·tivt• is to provide the 
effident isolation of tonta111ina11ts from I he surroumling area 

To athie\'e this, depending on tlw <lt•gn•t• of i1tl{•nded isolation, 
ClWs may be equipped with a comph•x system of ro111ml 
measures such as surfaee cow rs ancl liners, t real 1111~ 111 of 
effluent, surface nmoff ancl lcathat<•. 

all 
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Welded sheets of PEHD plastic 
are laid as a basic seal to prevent 
dispersion of contaminants, at 
the Francop land-based COF in 
Hamburg, Germany. 

A monitoring well is U$ed to test 
groundwater quality, in the viclruty 
of the Francop site. 
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Treatment 

Treatment is defined as the processing of eonlaminat.1•d dredged 
material to reduce its quantity or to rcrluce Uw C'ontamination. 
Treatment methods range from separation l••<·h11iqtH'S, in whirh 
c·ontaminated mud is separated from r1•li11 ively dean sand, 
to inrinemtion. Some techniques are w1•1l clc\elopPll hut others 
are still in the early stages of clevelopme11I . Tlw prnhh•m is 
scale: trt'atrnent L'l often expensive, so the t u•al 111ent ol' small 
volumes of contaminated material is more likely 1 han that 
of large volumes. 

ENVIRONMENTAL ISSUES 

What about the emironrnent'? Is dredging good or bad'? How do 
we find out? Dredging plays a vital rolr in the soc:io el'onomi<' 
development and the emironrnental health of many <·ountri<'s 
and regions in the worlcl. Yet any infrastruttu1·e or dcvclo1mwnt 
proj<'rt can have impacts on the environment, and dredging is 
no exeeption. 

Effects of the dredging process 
Direct or indirect environmPntal and socio ·N~onomi<: t>ffects 
may be associated with any element of I.he dr(-'1lging process -
exrn\·ation, transport and disposal. The effeds may be positive 
or negative, short term or long term and may i11dudc, amongst 
others, impacts on: 

• water quality, e.g. increase or suspcrnlt~d solid~ ('1)()('1•ntration 
and potential release of eontaminanb during dredging or 
disposal; leaching of contaminants from disposal sil1-s; 

• habitat<; and natural ai·t•as, e.g. habitat enhan('emcnt or 
creation, removal or destruC'tion of bcntlws, smothering 

• !oral conununities, e.g. the effect<; of noise; incre;L'>l'cl lahour 
opportunities 

• changes lo bathymctry or topography; 
• physical processes, 1>.g. waYes, currents, or <lrainagP, and 

hence erosion or deposition; 
• archaeologkal assets, e.g. shipwn>eks; 
• recreation, e.g. sailing, s>\imming and h(•:wh usl'; 
• economic a!'tivi.ti('S1 e.g. eommen:ial fish ing; 

improved infrastructure. 

J 



Prior to undertaking dredging ancVor disposal pro.jects, a 
1•arcfnl assessment to identify potential effects and to clPt<'rminc 
thPir signifieanee is necessary. The "environmental irnpa<'t 
1sscssnwnt'' (ETA) should highlight both posiliv<~ and n<'gative, 
.1ort- and long-term impacts. 

\%ere potentially signifitanl adverse effects am anticipated, 
the identification and implementation of Plil<'tical, <'Ost-effective 
compensation or mitigation measures will be requirrd. With 
pfTective mitigation, impacts which might otherwise threat<'n 
the \iability of a particular scheme or initiative ran of11~n he 
rnducetl to an acceptable level, 01· avoided altogether. 

As part of thl\ ongoing emironmcntal assessment pn><·css, the 
subsequent monitoring of e1wironmental parameters mav also 
Le rwed1•d in order to: 

• measure the magnitude of partitular chang<'s; 
• <'ompare such changes to those predicted; ancl 
• iclrntify \\hether, when or where remedial actions arc rcquirecl. 

Tlw involvenwnt of interested groups anll 01·ganisatio11s, 
1·011sulting with them and reaching a consensus fonns an impor 
taut component in the process of identifying pol<'ntial impaC'ts 
and implementing acceptahle mitigation measures. It is in the 
best inter<~sL<; of all parties that the nercl for th(• dr<>etging is 
explained. that the clecision-makiug protess is trampan~nt, and 
that the n'asons for the selection of the preferred dredging 
ancVor rlisposal option(s) are rlearly understood. 

Source control 
Dredging organisations and their clients - port-; and harbours 
for instance - can do their utmost to minimise and monitor 
the impacts of the dredging activity itself. But \\hat do we do 
\\hen the continuing input of contaminants lo a water body, by 
a factory or chemical plant for example, presents an ongoing 
problem i11 respect of disposing of contaminated dredged 
material'? 

Pollution ne('ds to be curtailerl at tlw source. SourC'e <:ontrol 
r1•JH'<'sents a potential long·fl'rm solution. lndeNl, in some c:ases, 
it. C'an be argued that source control should haw a higher 
prim ity in terms of environmental effoctiw•ness t.han disposal 
or trl'atnwnt oft he contaminated sediment. 

fhe organisation responsible for dredging L'i rarely n'sponsible 
for the pollution, that is) for the discharge of tlw contamin.mts. 
Achic\'ing sour<:e control usually involves substantial <·ollabora· 
tioti and co-operation between a numl>er of organisations and 
agencies. TI1ese groups must be wilJing to identify the source 
and take measures to reduce or prevent further pollution. This is 
110 t•:Lo.;y task but it is the only viable way to guarantee a long-ll'rm 
sutcessful outc·ome. 

During dredging for the Bresund 
link between Denmark and 
Sweden, scuba divers take 
samples of eelgrass every other 
week to assess impacts. 

From Sewer To Fishery 

As early as 1950 the countries bordering the Rhino had joined tooether and 
set up the International Rhine Commission (ICPRI. In 1987, the ICPR presented 
the Rhine Action Programme IRAPI and the governnumts of the Rhine 
bordering countries and the EC Commission supported it unanimously. RAP's 
aims included halving the number of discharges into the river by the year 
2000. In terms of ecology this was meant to ensure the return of higher 
species. such as salmon into the river Emissions of somu substances -
including a number of heavy metals, organic micro11otlutants and oil - were 
to be cut by as much as 90% for the year 2000. Thanks to close cooperation 
between alt the countries involved, the Rhine water today is considerably 
less toxic than it was only a few years ago. 

Scientists visit a study site at 1 

restored wet prairie in Missouri, 
USA. 
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• ~~ - lntenrational ~~ociatibnUI' 
Dn:·<lgi nit C-Ompanles 
Ui.~1qn: Jb pr<irllotefa-ir 11ractice 
~IJflditfon.~ alifl fair competition 
tdth(nl/W drtdg(ng iiu.tustry, ' tQ 
impryn>e tlur int(l71.ati-01uP. lniSin'1.s.~ 
climn.tefltr tM prfrate'<iredging 
indust1y and to i1l[orm tke'worl<i 
about thefundhmental 1tf11dfar 
dredgtng and tlt.e b1;neficial eco 
namic, soeial and tnt'ironmental 
rJfe£·ts pf d11idging. 

Contact: IADC Secretariat, Duinweg 21, 
2585 .JV The Hague, The Netherlan<I~. 
!'hone: +31 (O)iO 352 3334 
Fax: +31(9)70 351 2654 
E-mall: info@iadc-dredging.com 
\\eb: www.iadc-dredging.com 

IAPH - Int('rnational Association of 
Ports and Harbors 
Mission: IAPH's mission is to promo/6 
the devrlopmenl of the internatiunal 
port industnJ, by inter alia, helping to 
define internatimuil regulations, stan
dards and guutelines covering tM 
environment, including dredging. 

Contact: IAPH Secretariat, Kono 
Ruilding, 1-23-9 Nishi-Shimbashi, 
Minalo-ku, 'Ibkyo 105, Japan. 
Phone: +8133591 4261 
Fax:. +8133580 0364 
E-mail: iaph@msn.com 
\\eb: www.iaph.orjp 

0 
PJ.M-.;C - International Na~igation 
Association 
Afosio11: PIANC aims to be tM 
fi1rr11wst professiollal organi.salionfor 
/hi' pm11111ti1111, 111anage111e11l 
and suslai//11/Jle development of 
Wll'i,1J11tirmaf inland, wa.~lal and 
ormn u•alrr11·a11H, rm/miring ports 
and hr1111mm;, /ogistir.~. i11fra
s/rurt11rl' and coastal zones, all for /h(' 

W004~ 
World ~tion of Dredging 
~W!Ql\S (\\'Ql)A) If !:_omp.:iSf,d 11f 
F~rrn Dredgblg A!;Soeli!JIO.t,l (EAJ>A). 
<:entr.U l>ri.'dgwg Association (GEDA} 
and \\~rn l>re<lg1ngM!/o~latio11 
(\\'EDA).1lw .thti:~ llS~iat.ivns share. 
tlie rnission-ofWOl>A: 
• Tb pro11wje 4/w. f.ll;IJr/µ1J1iwril .(liul 

(,'fcha11ga qf prqfcSl}Wnal 
/fttr11J1/RdgL'-$CiN1tiJfo, 'tei:lmi('1I~ 
~gulatm71 !Lit!{ ma1iqg1•ria./ .... ill 
aflfield.~ coivfnu·1~ with dredgil~q 
a111l.fta11dlii1g orplar1m1r11/ q/ 
drt(i.qrd nwten;,~ 

• 1b 1mrti{"ip11te .111 tlw drrr lopment 
Qf tit(f17U//ifJ11al fllll'f TlOtianal ]111/i• 
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relaJed to dredging and dredged 
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